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fragments of numerous sizes. Whilst quartz is usually the pre-
dominant mineral, others may be present in various proportions
according to the conditions under which the rivers or streams
obtained the minerals from which the sands are derived, and
according to the treatment such minerals have undergone during
transportation. (See also Chapter III., under Fluviatile Sands.)
ESTUARINE SANDS
Estuarine deposits are formed at the mouths of rivers in the
form of a delta ; they consist of successive layers of material
carried down by the river and deposited. A delta only forms
where the conditions for its formation are favourable ; where
the sea at its junction with the mouth of a river is very deep, the
suspended matter may sink to the bottom and not appear ; where
there are strong currents, the detritus may be entirely removed
before it can form a delta.
Deltas may be of great extent, that of the Mississippi covering
an area of over 12,000 square miles, whilst that of the Ganges
and Brahmaputra occupies between 50,000 and 60,000 square
miles, and is over 480 feet thick.
Estuarine deposits may also be accumulated by bars and lagoon
barriers, the water being arrested in its flow, and consequently
depositing much of the solid matter held in suspension. As the
sediment deposited near the mouth of a river accumulates, it acts
even more effectively than the sea in arresting the material carried
down by the river. " Bars " of this kind sometimes attain great
sizes, and may be moved farther out to sea by floods or pushed
up-stream by storms. Such bars occur in several places in this
country, including Start Bay in Devon and between Mumble
Rocks and Swansea. Every river has its estuarine deposit, but in
many cases the sea removes so much of it that the residue is
insignificant. The material so removed may form a fluvio-marine
deposit in some other location.
The principal estuarine accumulations include rocks, stones,
gravels, sands, silt, and mud, and possibly loess. These deposits
usually contain a greater or less proportion of clay, the amount
depending on the velocity of the water. If the current is rapid,
the estuarine deposits may be comparatively coarse, most of the
fine material being then carried farther out into the sea and
forming marine deposits. With a very sluggish river, however,
much clayey material may settle along with the gravel, sand,
and silt.
The extent of estuarine deposits varies according to the size
of the estuary, but they are sometimes very large, and are remarkably
uniform in thickness over the greater part of their area. A peculiar
feature of estuarine beds is the rapid alternation of layers of
different materials, due to changes in the speed of the rivers at
different seasons of the year. In times of flood, coarse material